Immune surveillance of mouse brain perivascular spaces by blood-borne macrophages.
Virchow-Robin's perivascular spaces lie between the basement membrane around pericytes and the basement membrane at the surface of the glia limitans of the brain vessels. They are directly connected to the subpial space and harbour a population of cells distinct from pericytes, perivascular microglia and other cells within perivascular spaces (e.g. T cells and mast cells) in their ability to quickly phagocytose particles from the cerebrospinal fluid (CSF). Morphology, function, and cell surface proteins of these perivascular cells suggest an origin from the monocyte/macrophage lineage. It is currently unclear to what extent these brain perivascular cells represent a resident population of histiocytes or undergo continuous supplementation from blood monocytes. Using transplants of green-fluorescent-protein (GFP)-transfected bone marrow cells, we therefore investigated the replacement of perivascular cells by blood-borne macrophages in adult mice. GFP-positive cells in the perivascular spaces were found as early as 2 weeks post transplantation. The substitution of host perivascular cells by donor-derived macrophages was then evaluated using immunocytochemistry and intraventricular injection of hydrophilic rhodamine-fluorescent tracers. Such tracers diffuse along perivascular spaces and are subsequently phagocytosed by perivascular cells leading to stable phagocytosis-dependent labelling. Thus, the population of newly immigrated macrophages could be related to the total number of perivascular macrophages. This approach revealed a continuous increase of donor-derived perivascular cells. At 14 weeks post transplantation, all perivascular cells were donor-derived. These data show that brain perivascular cells are a population of migratory macrophages and not resident histiocytes.